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PROGRAM 6 TEHNICAL INTERCHANGE MEETING TIM)

ROME LABORATORY

11,12 FEBRUARY 92

PROCEEDINGS

1. BACKGROUND.

1.1 Rome Laboratory's Intelligence Data Handling Division (RL/IRD)
held it's second annual Technical Interchange Meeting for Program 6
research and development on 11 and 12 February 92. The TIM was
held in building 240 and consisted of RL/IRD personnel and
contractors of on-going 6.2 and 6.3 programs. A complete agenda,
list of attendees and set of briefing slides is attached.

1.2 The objective of the TIM was to provide an informal forum to
hold discussions of on-going work in the areas of Al/expert systems,
database technology, neural networks and natural language
understanding, and to present an updated roadmap of future
direction. Briefings and demonstrations of current work were given
as part of the TIM to stimulate open discussion and participation.
Selected Intelligence Data Handling operational systems were briefed
and demonstrated on the first day to give the attendees a feel for the
operational environment as it exists today, and where some of the
technology currently being developed might be used in the future.

2. 0 SYNOPSIS

2.1 Mr. John Salerno (RL/IRD) kicked off the TIM with an overview
of the intelligence environment as it exists today. He proceeded to
give a notional IDHS architectural overview. This was followed by
the program 6 perspective of the IDHS as a set of databases
connected to a local area network and accessed by display
workstations. He went on to discuss the Intelligent Predictive
Assessment System (IPAS) 2000 concept and how Program 6
development will "plug and play" in the IDHS environment. The
agenda for the TIM was presented and discussed briefly as was a list
of items for thought and further discussion. In concluding his
presentation Mr. Salerno stressed cooperation among all parties to
ensure the successful development of the WAS 2000 concept.
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2.2 The first "block" of the TIM consisted of briefings and
demonstrations of operational IDHS systems and programs. These
included the Defense Automated Warning System (DAWS), Computer
Aided Tactical Information System (CATIS), Modular Architecture for
the eXchange of Intelligence (MAXI), and Extended Integrated Data
Base (XIDB). Briefings of all IDHS programs were presented at the
unclassified level in the IR conference room while demonstrations of
DAWS, CATIS and MAXI were conducted in the Intelligence
Information Processing Facility (IIPF) at the SCI level.

2.3 The second "block" of the TIM was an Operational IDHS briefing
presented by Mr. Steve LaFata of the 480th Air Intelligence Group
(AIG). (The 480th AIG will soon become the Air Combat Command
(ACC)). Mr. LaFata conveyed the 480th AIG's mission as it stands
today, and addressed their changing requirements in order to
support the ACC Intelligence Network (ACCINTNET). He presented
an overview of the current IDHS systems in use today and a future
IDHS architecture diagram (CIRCA1996) representing ACC. The
proposed architecture provided insight into potential areas for
program 6 technology transition in support of their changing
requirements.

2.4 The third "block" of the TIM was an IPAS 2000 briefing
conducted by Mr. John Pirog (RLIIRDS). Mr. Pirog briefly discussed
IRD's R&D program and provided insight into a future IDHS. A
formal roadmap was presented depicting the entire 6.2/6.3 program
as it currently exists through the FY99 timeframe. Mr. Pirog made
reference to the RL Technical Report 91-319 entitled, "Research and
Development for Intelligence Data Handling", which will be updated
as a result of the TIM.

2.5 The fourth "block" of the TIM was the heart and soul of the
agenda. Individual 6.2/6.3 research and development programs
were briefed, and where appropriate, demonstrations were
conducted. The programs included message processing/natural
language technology (i.e. Generic Intelligence Processor (GIP),
Advanced Reasoning Theory (ART), Warning Information
Dissemination Experiment (WIDE), and NLU Speech Integration),
neural network technology (i.e. Connectionist Networks for
Information Exploitation (CONNIE), database technology (i.e. Query
Support Processor), and expert system technology (i.e. Cooperative
Knowledge Base Architecture (CKBA), Prototype Intelligence
Processor (PIP), and Indications and Warning for Defense (IW4D)).
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The briefings provided a technical overview of the individual

programs as well as a program status.

3.0 Conclusions

3.1 RL's TIM provided a valuable forum for presenting current
work, sharing ideas and giving constructive feedback in an informal
atmosphere on the 6.2/6.3 program. In the way of action items,
RLAIRD will be updating the IPAS 2000 concept paper over the next
couple of months and it will be disseminated to the TIM attendees.
The CKBA ICD was recently distrubuted to the TIM attendees and RL
is soliciting feedback on the document (send comments to Mr. Dan
Ventimiglia, RL/IRDW). In the next few months RL/IRD will be
conducting follow-up visits to individual contractors to discuss their
programs and any feedback that they might provide with respect to
the TIM. It was suggested by several attendees that it would be
practical to hold future TIMs on a yearly basis, however it was
concluded that the next TIM should probably be held in the late fall
timeframe.
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PROGRAM 6 TECHNICAL INTERCHANGE MEETING AGENDA

11 FEBRUARY 1992

Time Topic Presenter Class. Location

8:00 30 Welcome/Overview J. Salerno U IR Conf Rm

8:30 30 DAWS Capt Colas U IR Conf Rm

9:00 30 CATIS Mike Welch U IR Conf Rm

9:30 15 Break

9:45 45 CATIS/DAWS Demo SCI/SCI 1327/1327

10:30 45 DAWS/CATIS Demo SCI/SCI 1327/1327

11:15 30 XIDB L Lehman U IR Conf Rm

11:45 75 LUNCH

13:00 30 MAXI M Anken U IR Conf Rm

13:30 45 MAXI Demo SCI 1327

14:15 15 Break

14:30 30 Operational IDHS S. Lefata U IR Conf Rm

15:00 30 IPAS 2000 J. Pirog U IR Conf Rm

15:30 15 Break

15:45 30 GIP Briefing M Thomas U IR Conf Rm

16:15 30 CONNIE Briefing Lt. E. Jumper U IR Conf Rm

16:45 45 GIP/CONNIE Demo U ISF

17:30 45 CONNIE/GIP Demo U ISF

18:00 Social Hour
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PROGRAM 6 TECHNICAL INTERCHANGE MEETING AGENDA

12 FEBRUARY 1992

Time Topic Presenter Class. Location

8:00 30 QSP S. Oschner U IR Conf Rm

8:30 60 CKBA Technology B. Buteau U IR Conf Rm

9:30 15 Break

9:45 30 ART Briefing J. Reid U IR Conf Rm

10:15 30 PIP Briefing L. Jesse U IR Conf Rm

10:45 45 ART/PIP Demo U/SCI ISF/918

11:30 45 PIP/ART Demo SCI/U 918/ISF

12:15 60 Lunch

13:15 30 IW4D Briefing G. Dolsen U IR Conf Rm

13:45 30 WIDE Briefing A. Temin U IR Conf Rm

14:15 45 IW4D/WIDE Demo SCI/U 918/ISF

15:00 45 WIDE/IW4D Demo U/SCI ISF/918

15:45 15 Break

16:00 30 NLU Speech Integration L. Bates U IR Conf Rm

16:30 Discussions U IR Conf Rm
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Message Processing Subsystem
1File Edit View Qptions Hielp

Current Message

Muesae

From

Iqueue

Current Vector: None

Vector
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HARRIS Aed

1. Program Objectives

2. Program Status

3. ART-based Message Understanding System (AMUS)

4. AMUS Demo
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H Objectives

Continue the research and development of a new, general

architecture for natural language understanding.

(general = not-brittle + multi-domain = 14+ technical issues).

1. Rename architecture from Cortical Thought Theory (CTT) to
Advanced Reasoning Theory (ART).

2. Port ART algorithms/software from Symbolics to Sun/Unix.

3. Redesign system based on:

- lessons learned during NTDG (e.g. dictionary),
- PGIP specification.

3. Simulate/measure parallelism in NL algorithms.

4. Apply to Long Range Air messages.

5. Formally test.

6. Investgate addition of imagery/speech inputs.
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H Status
Sywmlem kDivision

1. Software development completed (for the most part).

2. Program has been won hold" while awaiting approval of new SCIF.

3. Soon to begin development of LRA knowledge bases.
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HARRIS ART CSUI
GovemmneN nfonnuawin
Syatuns Divisin

THE CAPTAIN FLEW THE PLANE
pos:art pos:adj pos:vem pos:art pos:adj
defidef cfassrank event~move def:def class:Ievel

posmnoun agent~human posmnoun
classthuman obiect~aircraft classmairoane
mod:rank pos:verb* posmnoun-

eventmove casto
aaent~bird
posmnoun
classinsect
posmnoun-
classtball

input

Advanced Reasoning Theory

4*ouvu

EVENT-i OBJECT-i
VERB: VERB-i WORD: CAPTAIN
AGENT: OBJECT-i TYPE: (HUMAN ANIMAL AGENT)
OBJECT:OBJECT-2

OBJECT-2
VERB-i WORD: PLANE

WORD: FLY TYPE: (AIRPLANE AIRCRAFT VEHICLE)
TYPE: (MOVE ACTION EVENT)

169



S~HARRIS
H•R Example ART Hierarchy
Systms oivsi•on

EVENT

AGENT OBJECT

MH AWTI FLELTH P ANE.

'Y~gec~a• • 2 o ovtlmuhtearu- ins, as

SUBJEC PREDICATE VOICE
00M0=71.

AKO ~~ SYNTAX

CLASS PHRASE

POS

THE CAPTAIN FLEW THE PLANE.

#FLY v. (flow, flown, flying) %posvft; I to opeate an aircaft %*Wltmzave
%agenthumn: %objectaucrat 2 to move through the air usin wings, as a
bird %evert37ovff %agwMtbir -M. (files) %p0anounf I any of a large grou
of insects; with two transparent wings %edassxnucr 2 a baseball batted high
into the air %ciass~taUf;

#PLANE adi. aposa: 1 Iat, level %ciasswve: -n. %posumn 1 short for
airplane %fasswapiane: 2 a carpenters tool Jor levefli or smoothing wood

c1ass.-0
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sy•stwos Dh~won

Input Event Rules and TablesFrom ART from Fact Base

Sentence: The B-60 flew. RULE Move-I((verb :type move)

(object- I (agent :type aircrafL
(word (B-60)) -word X?))
(type (aircraft)))

(verb- I AIRCRAFTPE, X?
(word (fly))
(type (move)))

(event- I
(verb (verb-I))
(agent (object-i0)))

Filter
cSU

Attribute-Value Pairs

AIRCRAFTTYPE, B-60
NUMBELOFA IRCRAFT, I
FROM-LOCATION. UGANDA
TO-LOCATION. KENYA
TIME• 0945Z
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HARRIS FILTER CSU

Systmm Dison

((verb (type move))
(agent (type aircraft)

Sentence: (word X?))) Binding for RULE:
The B-60 flwe. (event- I AIRC2RAFT..TTPE. B-60

(verb (verb-i))
(agent (object- I)))

(verb (type move)) (agent (waraft)

((verb (verb-i)) (wor d-l)

(agent (object-j-))) M)

-(agent (type aircraft) (agent (type aircraft)
(verb (type move)) (word X?)) (odX
(verb (verb-I)) (verb (verb-)) 1(agent (object- 0)

(type moe (type aircraft) (word X?)
((or vfl) ((word (B-60)) ((word (B-60))((word (fly)) ",)'))

(tye (ove))(type (aircraft)) (type (aircraft))(type (move(ta h (art (the)

ORý

(type move) (yemove) (type aircraft) (type aircraft) (wrdX?

(word (fly)) (ye(move)) (wod (-60 ))J (type (aircraft)) (wrd(-6)

FAIL SUCCESS TAIL SUCc.SS SUCCESS

Binding Created:
(IX? (B-60))
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HARRIS csu
Gowwwni kftramwn Input & Output
Syutms OMhlon

UNrT. KA930/GULU FLIGHT
ACTYPE, 8-60/BUFF-C %UNIT
NUMAC, 3 #STYLE: QUOTES
ACTIVFTY_DAY, os #ALIASES: UNIT
ACTIVrTy_MONTH, AUG #SUBCLASSDEST: UNIT
ACT[VITYJWI h, AUG #INSTANCE:DEST: UNIT
ACTIVITYDAY, 09 #TYPE: CLASSKEY
cTIrIYMONTH, AUG %AIRCRAFTTYPE

UNIT, KA0OMASA #S"YLE: QUOTES
ACTYPE, F-TYPE/BUNNY #ALIASES: AC_TYPE
NUMAC, 2 SSU1CLASSLOEST: ACOTYPE
ACTIVITYDAY, 08 #INSTANCEODEST: AC_TYPE
ACTVITYJMONTH, AUG #TYP1-: CLASSKEY

"%MIN NUM OF AIRCRAFT
8A"IASES: MIN NUMAC, NUM.AC
SSUBCLASS DEST: MIN NUM AC
I#NSTANCEDEST: MIN-NJUM-AC

#F.LLED-ACTION: COMPAE_LESS.CLASS

Vector DefinitionFILTER outputpt" •s from KI3 file

Output Vectors

VECTOR: FLIGHT VECTOR: FLIGHT VECTOR: FUGHT
UNIT: "KAMO3GULU UNIT: KA9300GULU UNIT: "KAOOOIMASA
AIRCRAFT TYPE: B-0/SUFF-C AIRCRAFT TYPE: "B.60BUFF-C" AIRCRAFT TYPEfF-TYPEAUNNr
MIN NUM OF AIRCRAFT: 3 MIN NUM OF AIRCRAFT: 3 MIN NUM OF AIRCRAFT: 2
MAX NUM OF AIRCRAFT: 3 MAX NUM OF AIRCRAFT: 3 MAX NUM OF AIRCRAFT: 2
FROM: FROM: FROM:
LAST LOCATION: LAST LOCATION: LAST LOCATION:
TO TO TO
CURRENT LOCATION: CURRENT LOCATION: CURRENT LOCATION:
SERIAL NUMBER: SERIAL NUMBER: SERIAL NUMBER:
FOLLOW UP TO: FOLLOW UP TO: FOLLOW UP TO:
FOLLOW UP NUMBER: FOLLOW UP NUMBER: FOLLOW UP NUMBER:
SOURCE: SOURCE- SOURCE*
TIME OF ACTIVITY: 08(nuIlOAUG TIME OF ACTIVITY: 09(nuIDAUG TIME OF ACTIVITY: 0(nui)AL1G
MESSAGE DTG: MESSAGE DTG: MESSAGE DTG:
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* HARRIS Express CSU
Govermew ntbfomnudon Data Flow
Systems Dvision

UM ASW TYPE.QAT 0 ma

*e tf Nm'NO mm Inmeo me. meMNU w -to
ofamro -oocrr w2 1""RW:3UNA r wEQ 2 'la -PO

"uZIa.Um.p WEMMMPAW Smmco 2 S WIMMW : 3 WAR NWUW~- 3
uS~I~rt UTIAft Ult pA1mt t WC1tUFw 1Sm t

T0 10 To TO To

sommo mmM SAMSNKf^~tSW mmd SM& N

CAIIlM, amwmm, U2aM ICEWCLmm in1M01 SE WWTO m I i

6at"So hasafaf WIeAN ov n flnia maNNma

PONowuiw dhmmoglm

MOmNa 00I 0

Sadum moruo

AC?"%: qGW~ I

SommL

IAURWfYDAY.u

IA1IWfnUWK AUG

IAC q-*wvp. arq AC1"IL d*TP~WIW Ao1Wt V."94WEW AC1"I

* 3io -Swumorm: NWE PA* 2 E WINAMC 2 Soaa

10 1O 10 1Z1

WCLLOWIFMEý JU~wt PO@WW UP 9rn PiGU~cmv O~
-umm* moiM SORL CM

ACRIM ft Mff ACPMVWW A~V U?'mdWAN - -Wro -00fti ACTFMYYW*
-58mm m mms4=m am* D ~ of. gufmm

post mofm oT u b &am. POa monmmfa Them am Vub .m1
hwinhaa dwue ipiemud lgm we~n Sute m.i ONO

Odd WI 10e0 M e

= W 8 S CPC Aft 2 omaa
9AACPIAG A lox MMWAI: a

EToSA UTo~
a~mommuft o"10

ACmm .raui amom40w m amoma
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OF

ROME LABORATORY

Rome Laboratory plans and executes an interdisciplinary program in re-

search, development, test, and technology transition in support of Air

Force Command, Control, Communications and Intelligence (C 31) activities

for all Air Force platforms. It also executes selected acquisition programs

in several areas of expertise. Technical and engineering support within

areas of competence is provided to ESD Program Offices (POs) and other

ESD elements to perform effective acquisition of C3 1 systems. In addition,

Rome Laboratory's technology supports other AFSC Product Divisions, the

Air Force user community, and other DOD and non-DOD agencies. Rome

Laboratory maintains technical competence and research programs in areas

including, but not limited to, communications, command and control, battle

management, intelligence information processing, computational sciences

and software producibility, wide area surveillance/sensors, signal proces-

sing, solid state sciences, photonics, electromagnetic technology, super-

conductivity, and electronic reliability/maintainability and testability.
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